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I. INTRODUCTION
Recently, the problem of sound propanation through ducts with mean flow has received considerable attention,as evidenced by the large number of contributions (see Refs. 1, 2, and 3). To predict the reduction of sound as it travels through a duct with a given length, roost of the authors quoted in the above references assume that all acoustic flow quantities can be expressed in terms of the normal modes in the duct as
Here, Q stands for any of the acoustic flow quantities,u(axial velocity), V (normal velocity), p (pressure); x is the axial coordinate; y is the normal coordinate; and t is time. The real and imaginary parts of kn represent, respectively, the wave number and attenuation rate of the nth mode
In writing Eq. 1, the above authors assumed that the eigenfunctions between the brackets in Eq. 1 form a complete set.
Recently, Mohring 4 suggested that these eigenfunctions are not complete and that there exist standing wave solutions of the acoustic equations of the form,
where q(x,y) is an algebraic function of x, for the case of sheared mean flow profiles that do not vanish at the wall. Moreover, he suggested that q(x,y) behaves like x 3/2 in the far field. Whereas Nayfeh and Telionis5
showed that algebraically varying modes are possible in ducts with varying cross sections, it is shown in this paper that such modes do not exist in uniform ducts, contrary to Mohring's suggestion. 
where 6 is the acoustic admittance of the walls and 2d is the width of the duct.
In the far field,we seek asymptotic solutions to Eqs. 3 and 4 in the form,
where r is any real number. We substitute expansions 6 and 7 into Eqs. 3 and 4, equate coefficients of like powers of x to zero, and obtain 
IV. RESULTS AND DISCUSSION
The results show that there cannot exist standing waves which vary algebraically along a uniform duct if the walls have a finite resistance.
Since Nayfeh 7 showed that the acoustic boundary-layer produces an effective finite admittance ba the wall even if it is rigid, we conclude that there are no standing waves which vary algebraically along a duct with uniform cross section.
Also, the results show that traveling waves which vary algebraically along the duct do not exist unless the mean velocity profile satisfies one or more restrictions besides satisfying the Navier-Stokes equations.
Clearly,such velocity profiles are not realistic.
